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Abstract 
Image edge detection is one of the important contents of image processing. In this paper, we show a new 
edge detection operator, which is Log_Sobel. This operator processes image with logarithm of luminosity 
(luminous density) not with luminosity. It processes fast, and suits online detection. What’s more, the 
detect result is in dependent of luminosity. At the same time, it is applied to the online detection. The 
experiment results show that the effect for image processed by Log_Sobel operator is better than those 
operators, including Roberts algorithm, Prewitt algorithm and Sobel algorithm, proposed by predecessor. 
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1. Introduction 
Edge detection is the important basis of image analysis, including image segmentation, texture feature 
extraction and shape feature extraction. Therefore, edge detection becomes particularly important. In
recent years, it becomes the most active field of the image processing. Predecessors have developed  
many edge detection operations, such as Roberts operator, Sobel operator, Prewitt operator, Kirsch 
operator and so on, which are directly on the image intensity of the light. In the Fig.1, we describe the 
relationship of imaging among incident light intensity , reflected light intensity  and 
object reflectivity . The relationship formula is as follows:   
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Fig.1. Reverberating of optics 
If every part of the object is uneven illumination intensity during the processing of the imaging, or images 
may image under the different light intensity. Uneven illumination intensity has the serious influence on 
the edge detection. In photograph technology, logarithm of light intensity is called light intensity, which 
is proportional to the logarithm of the objects reflectivity. So it is usually the logarithm function of the 
exposure. During the both sides of formula (1)’s make the logarithmic transformation, then we will gain 
light intensity formulation (2): 
)),(log()),(log()),(log( yxfyxeyxg +=                                                 (2) 
The incident light  is slowly changed in a small local area within weight evenly, so the ),( yxf
adjacent points of light intensity  can be regarded as phase equivalence. Adopting logarithmic ),( yxf
subtraction can eliminate the light intensity factor, and then only retains the change of objects reflectivity. 
This paper puts forward the operator of Log_Sobel based on this one principle for Sobel operator 
improvement, which not only processes optical density directly to eliminate the effect caused by the 
uneven illumination intensity, but also inherits smooth function of Sobel operator and improves anti-
jamming of the detection. In addition, the two boundary threshold values which can be preset have only 
contacted with the contrast sensitivity. Therefore, two values of detection area on the borders can finish 
simultaneously during the testing processing.  
When the Log_Sobel algorithm is used to process the image, the texture is clear and the effect is 
obvious. This algorithm is compared with those algorithms proposed by the predecessor, including 
Roberts algorithm, Prewitt algorithm and Sobel algorithm. The effect of the former is much better, and 
the processing speed is much quicker. Meanwhile, it has certain realistic application, and also suits in 
online detection.  
2. Log_Sobel operator 
2.1. Sobel  operator 
Sobel operator is formed by two convolution kernels which shows in the table 1 and table 2. In image 
processing, these two kernels are used to convolute each point of the image. Then takes the biggest one as 
output: 
Table 1.    Sobel horizon operator 
-1 -2 -1 
0 0 0
1 2 1
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Table 2.    Sobel vertical operator 
-1 0 1
-2 0 2
-1 0 1
2.2. Log_Sobel  operator 
Log_Sobel operator adopts the convolution kernels of Sobel operator, which processes the object that 
is not image gray-scale, but the logarithm of image gray-scale. This can retain the insensitivity for the 
original method of optical strength changes, simultaneously through the smooth to overcome the 
shortcomings of anti-jamming weakness. It can enhance the signal-to-noise ratio. The computation 
formula is as follows: ( )( ) ( )( ) (( )( )
( )( ) ( )( ) ( )( ))1,1log,1*2log1,1(log
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2.3. experiment result 
                                                       
Fig. 2a is the original image of the illumination uneven, which is taken by the digital camera. Fig. 2b is 
the Roberts operator test result. Fig. 2c is the Sobel  operator test result. Fig.2d is the operator 
test result. Fig. 2e is the Log_Sobel operator test result. In order to enhance the speed reduction floating 
point calculation, we process the light density of each pixel. Which can be obtained by using the table 
look-up law. 
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                              (a) Original figure                                                            (b)   Result of Roberts operator 
             
(c)  Result of Sobel operator                                    (d) Result obtained by Prewitt operator 
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(e) Result obtained by Log_Sobel operator 
Fig.2. Image of edge detection 
3.  Conclusions 
The Log_Sobel algorithm is proposed in this article. When it is used to process the image, the texture is 
clear and the effect is obvious. This algorithm is compared with those algorithms proposed by the 
predecessor, including Roberts algorithm, Prewitt algorithm and Sobel algorithm. The effect of the former 
is much better, the processing speed is much quicker. Meanwhile, it has certain realistic application, and 
also suits in online detection.  
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